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A B S T R A C T

The COVID-19 pandemic has disproportionately impacted the well-being of vulnerable populations in the US,
including Black people. The impact on pregnant women is of special concern for the intrauterine and post-natal
development of their offspring. We evaluated in an online survey a sample of 913 pregnant women, 216 Black,
571 White, 126 Other, during a 2-week stay-at-home mandate in the Philadelphia region. We applied logistic
regression models and analysis of covariance to examine general and pregnancy-specific worries and negative
consequences arising from the COVID-19 pandemic, symptoms of anxiety and depression, and resilience. Black
pregnant women reported greater likelihood of having their employment negatively impacted, more concerns
about a lasting economic burden, and more worries about their prenatal care, birth experience, and post-natal
needs. In the full sample, 11.1% of women met screening criteria for anxiety and 9.9% met criteria for de-
pression. Black women were more likely to meet criteria for depression than White women, but this difference
was not significant accounting for covariates. Resilience factors including self-reliance and emotion regulation
were higher in Black women. Racial disparities related to COVID-19 in pregnant women can advance the un-
derstanding of pregnancy related stressors and improve early identification of mental health needs.

1. Introduction

The COVID-19 pandemic is having colossal impact on global health
and well-being. In the United States, Black communities are dis-
proportionally affected by the pandemic, including higher mortality
rates (Cyrus et al., 2020; Millett et al., 2020). The burden of COVID-19
is also impacting mental health, with increases in symptoms of anxiety
and depression (Sønderskov et al., 2020; Vindegaard and
Benros, 2020), particularly among women, who are overall more sus-
ceptible to these conditions (Altemus et al., 2014; Rubinow and
Schmidt, 2019). There is an urgent need to examine mental health

consequences of the COVID-19 pandemic in disenfranchised popula-
tions and to address them early.
Pregnant women are at heightened risk for depression and anxiety

following adversity (Biaggi et al., 2016; Vesga-López et al., 2008), and
are thus particularly at risk for adverse emotional health impacts from
the COVID-19 pandemic. Several recent reports highlight the impact of
the pandemic on pregnancy, including a study detailing clinical char-
acteristics and pregnancy outcomes from a small sample from China
(Yan et al., 2020), and a set of recommended guidelines for ob-
stetricians (Dashraath et al., 2020; Rasmussen et al., 2020). Data from a
Canadian population-based survey also suggest elevated psychological
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distress in pregnant women (Lebel et al., 2020). The heightened vul-
nerability of pregnant women to stressors, including pandemic-related
stress, is of special concern due to the potential long-term adverse ef-
fects on the intrauterine environment, which directly influences fetal
development (Bale et al., 2010; Van den Bergh et al., 2017).
Notably, in non-pandemic times, racial disparities were evident in

pregnancy outcomes. For decades, Black women have experienced
higher rates of preterm birth and maternal morbidity and mortality
than White women (Grobman et al., 2018; Menon et al., 2011). Black
women are also more susceptible to anxiety and depression during the
prenatal period (Melville et al., 2010; Orr et al., 2006; Rich-
Edwards et al., 2006). Despite these findings, there is a paucity of work
examining racial disparities in the mental health and birth outcomes of
Black women. This extant evidence coupled with the well-documented
long term effects of prenatal stress, anxiety, and depression on women
and their offspring (Dunkel Schetter and Tanner, 2012; Van den Bergh
et al., 2017) underscores the urgent need for research on the current
and long-term impact of the COVID-19 pandemic during pregnancy
among Black women.
Our understanding of the short- and long-term effects of the pan-

demic on pregnant women and their offspring can also be advanced by
exploring resilience, the capacity of individuals to cope with difficult
and stressful situations (Feldman, 2020; Rutter, 2006; Ungar and
Theron, 2020). Recent advances in the assessment of resilience include
a brief, validated battery that measures multiple parameters of resi-
lience in large-scale studies (Moore et al., 2020). For example, in an
online survey of adults (n=3,042) recruited through crowdsourcing,
resilience was conceptualized via factors of self-reliance, emotion-reg-
ulation, interpersonal-relationship patterns, and the neighborhood-en-
vironment. More COVID-19 worries were associated with higher rates
of depression and anxiety, particularly among women. Greater resi-
lience was associated with lower COVID-19 related worries
(Barzilay et al., 2020). However, resilience has yet to be investigated
among pregnant women, knowledge of which could inform targets for
intervention to mitigate lasting negative sequalae arising from the
pandemic.
In the present study, we evaluated a diverse sample of pregnant

women at the height of the stay-at-home lockdown to prevent com-
munity transmission of COVID-19. We examined race-related differ-
ences in experience of and risk of exposure to COVID-19 (e.g., job loss,
infection status, knowing people who had died), the burden arising
from the COVID-19 pandemic (i.e., both general and pregnancy-specific
worries), rates of anxiety and depression, and resilience factors that
might mitigate burden of COVID-19. We hypothesized that: 1. Black
women, compared to White women, would report: a) Greater concerns
of exposure risk; b) More worries about personal impact of COVID-19;
c) More pregnancy-related worries. 2. a) Across the sample, there will
be increased incidence of anxiety and depression; b) Black women will
have increased incidence of anxiety and depression. 3. Higher resilience
will be associated with: a) Lower levels of general and pregnancy-re-
lated worries; b) Reduced incidence of anxiety and depression; c) Race

differences in resilience may relate to worries, anxiety and depression.

2. Methods

2.1. Participants

Data were collected between April 17, 2020 and May 1, 2020, when
Philadelphia and neighboring communities were under a statewide
stay-at-home order and the community spread of COVID-19 was high in
the region. A total of 3,548 women were identified through Penn
Medicine medical records system as being pregnant and receiving care.
Women were initially contacted through email to participate in the
current online study. Across the two-week period, additional recruit-
ment efforts (i.e., phone call, text, and/or email) were conducted for a
portion of these women. Supplemental Figure 1 presents a flow-chart of
sample accrual.
Of the 3,548 women who received any form of contact, a total of

913 women age ≥ 18 years completed the survey; 78 completed
partial study procedures, but did not finish the survey by the end of the
two week period; 326 declined participation, 151 were identified as no
longer pregnant, and the remaining 2,080 women were either being
actively recruited and/or could not be reached by the end of recruit-
ment date. Table 1 (see also Table S2) presents demographics of par-
ticipants obtained from electronic medical records. Compared to White
(Non-Hispanic/Latina) women, Black women were significantly
younger and more likely to come from lower socioeconomic status
(SES) neighborhoods, be insured through Medicaid, be single, and have
another child (parity>0). The two groups did not differ on gestational
age at the time of survey completion. Across the whole sample, 70
(8.9%) were in the first trimester of pregnancy, 280 (35.6%) in the
second trimester, and 437 (55.5%) in the third trimester. The women
who completed the survey differed in race, gestational age, insurance
type, marital status, and parity from those who did not complete or take
part the survey (see Supplemental Material Table S1).

2.2. Study procedures

After providing online consent, participants completed an online
REDCap-based survey to assess their COVID-19 related worries, anxiety
and depression, and several resilience factors. After completing ques-
tionnaires about resilience, anxiety (Generalized Anxiety Disorder 7
questionnaire - GAD-7, Spitzer et al., 2006) and depression (Patient
Health Questionnaire 2 - PHQ-2, Arroll et al., 2010), participants re-
ceived personal feedback and recommendations. Feedback and re-
commendations were developed by a team of psychiatrists and psy-
chologists (Barzilay et al., 2020). The study was approved by the
Institutional Review Board of the University of Pennsylvania.

2.3. Measures

The measures selected were based on the literature and our previous

Table 1
Demographics of the total sample and split by race

Total Sample (N=787) Black (n=216; 27.4%) White-Non Latina/Hispanic (n=571; 72.6%)

Range M (SD) M (SD) M (SD) t-test
Maternal Age (years) 18.21-46.31 32.45(4.83) 29.34(5.80) 33.63(3.80) t(785)=10.07, p<.001
Gestational Age (weeks) 7.14-40.57 24.86(8.35) 25.16(8.10) 24.74 (8.44) t(785)=-0.63, p=.53
SES -2.53-2.39 0.00(1.00) -0.91(.82) 0.35(.82) t(785)=19.35, p<.001

Percent Percent Percent Chi-Square
Private Insurance 79.8% 35.2% 96.7% χ2(1)=367.52, p<.001
Married/Living w/ Partner 75.2% 29.2% 92.6% χ2(1)=338.81, p<.001
Parity (First Pregnancy) 54.5% 38.0% 60.8% χ2(1)=32.88, p<.001

SES was a z-score composite scale ranging from -2.53 to 2.39 with higher values indicating higher neighborhood SES (higher percent of residence in poverty, lower
percent of residents married and residence with at least a high school education, lower median family income).
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study of risk and resilience (Moore et al., 2020), which we adapted for
use in online surveys during COVID-19 (Barzilay et al., 2020). We le-
veraged other brief validated measures and scales associated with stress
that could be applied online during the pandemic.
COVID-19 Exposure and Worries. Participants answered 5 questions

about exposure to and consequences of COVID-19, including whether
they had been tested, experienced symptoms, knew someone who
tested positive, knew someone who died, and whether their job was
impacted (see Table 2). Items were rated on a 5-point Likert scale
(1=not at all, 5=great deal). Participants could select “I prefer not to
say” or “I don't know”. For the getting tested item, “positive” and
“negative” test results and “awaiting results” were collapsed in analyses
(only 8 women reported testing positive, while 1 was awaiting test
results). For the question about whether their job was negatively af-
fected, responses of “lost job”, “reduced hours” and “reduced pay” were
collapsed for analyses. Participants also reported their level of worry for
6 general worries about the COVID-19 pandemic (e.g., getting the virus,
family getting the virus; α=.84) and 4 pregnancy-specific worries about
COVID-19 (e.g., birthing experience being impacted; α=.82) (see
Table 2 for list of items).
Anxiety and Depression. Anxiety and depression were assessed

using the GAD-7 (α=.91) and PHQ-2 (α=.83). A clinical screening
threshold of 11 (Mossman et al., 2017) was used for the GAD-7 and a
threshold of 3 (Carey et al., 2016) was used for the PHQ-2 (see Sup-
plemental Materials for analyses using lower thresholds).
Resilience. Participants completed a 21-item resilience ques-

tionnaire that included 5 previously-validated factors of self-reliance (3
items; α=.78), emotion regulation (5 items; α=.88), supportive close
relationships (4 items; α=.70), non-hostile close relationships (5 items;
α=.78), and perceived neighborhood safety (4 items; α=.91), derived
from prior research (Moore et al., 2020; Barzilay et al., 2020). The
emotion regulation and non-hostile relationship factors were reversed

scored for the current study to indicate the presence of resilience (i.e.,
factors from the original study were Emotion Dysregulation and the
presence of Negative Relationships).
Other measures. SES was measured using census-based geocoding

for neighborhood-based variables (e.g. median household income),
obtained using participant zip codes (Moore et al., 2016). Gestational
and maternal age, medical insurance, marital status, and parity were all
obtained through electronic health records.

2.3. Analytic Strategy

To test study hypotheses about the disproportionate negative
burden of the pandemic on Black women, we focused our main analyses
on comparisons between Black women and White, non-Hispanic/non-
Latina women. The full original sample included 126 women from other
racial/ethnic groups. While sample sizes for these other racial/ethnic
groups preclude formal analytic comparisons, we report descriptive
statistics for all study variables (see Supplemental Tables S.2-S.4).
We tested hypothesis 1a, using chi-square tests to establish whether

risk exposure differed by race (Black vs. White). To control for possible
confounds, we also conducted logistic regression models, testing for
differences in risk exposure by race after controlling for age, gestational
age, SES, marital status and parity. Hypotheses 1b and 1c were eval-
uated with separate repeated measures (RM) ANCOVA. The six general
COVID-19 worries were entered as dependent variables for RM-
ANCOVA (1b), and the four pregnancy specific worries were entered as
dependent variables in the second RM-ANCOVA (1c). In both models
race was entered as a between-group factor and covariates were those
listed above. To test hypothesis 2a, we used logistic regression models
with anxiety (GAD-7>10) and depression (PHQ-2>2), as dependent
variables; race was entered as a between-group factor and covariates
were included as described above. For hypothesis 2b, we ran similar

Table 2
Descriptive statistics for COVID-19 Risk Exposure, General and Pregnancy Specific Worries in the total sample and split by race (Black/White)

Total Sample
(N=787)

Black (n=216;
27.4%)

White-Non Latina/
Hispanic (n=571; 72.6%)

Race difference: Tests
without covariates

Race difference: Tests with
covariates

COVID-19 Related Stress Exposures % % % Chi-Square Binary Logistic Regression
Tested 4.6% 5.6% 4.2% χ2(1)=0.66, p=.418 Wald χ2(1)=.18, p=.672
Experienced symptoms they feel could be

attributable to COVID-19
11.2% 6.5% 13.0% χ2(1)=6.62, p=.010 Wald χ2(1)=6.64, p=.010

Know Someone Who Tested Positive 44.1% 37.0% 46.8% χ2(1)=6.01, p=.014 Wald χ2(1)=.11, p=.737
Know Someone Who Died 9.5% 13.4% 8.1% χ2(1)=5.24, p=.022 Wald χ2(1)=3.60, p=.058
Job Negatively Affecteda 26.0% 40.7% 20.5% χ2(1)=33.36, p<.001 Wald χ2(1)=8.56, p=.003
General COVID-19 Worries (range 1-5)b M (SD) M (SD) M (SD) t-test
Family Getting COVID-19 3.51 (1.12) 3.16 (1.40) 3.65(.96) t(785)=4.77, p<.001 F(1,780)=8.34, p=.004
Self Getting COVID-19 3.06 (1.09) 2.88(1.34) 3.12(.97) t(785)=2.36, p=.019 F(1,780)=2.20, p=.138
Unknowingly Infecting Others 2.91 (1.24) 2.68(1.52) 2.99(1.10) t(785)=2.77, p=.006 F(1,780)=3.98, p=.046
Financial Burden of Pandemic 2.67(1.35) 3.09(1.54) 2.51(1.23) t(785)=-4.93, p<.001 F(1,780)=4.37, p=.037
Dying From COVID-19 2.24 (1.19) 2.50 (1.47) 2.14(1.06) t(785)=-3.23, p=.001 F(1,780)=0.88, p=.348
Currently Having COVID-19 1.99 (1.11) 2.16(1.44) 1.92(.95) t(785)=-2.28, p=.023 F(1,780)=0.30, p=.587
Pregnancy-Related COVID-19 Worries

(range 1-5)b
M(SD) M (SD) M (SD) t-test

Having a Good Birthing Experience
Because of the Pandemic

3.84 (1.12) 4.12(1.15) 3.73(1.09) t(785)=-4.40, p<.001 F(1,780)=3.99, p=.046

Receiving Good Prenatal Care Because of
the Pandemic

2.97 (1.26) 3.46(1.41) 2.79(1.15) t(785)=-6.24, p<.001 F(1,780)=5.84, p=.016

Exposure During Prenatal Care Visits
During the Pandemic

2.92 (1.23) 3.19(1.44) 2.82(1.13) t(785)=-3.34, p=.001 F(1,780)=2.34, p=.127

Access to Food, Meds, Baby Care Items
During the Pandemic

2.59 (1.22) 3.03(1.44) 2.42(1.07) t(785)=-5.64, p<.001 F(1,780)=7.03, p=.008

Psychiatric Symptoms (% meeting
Screening threshold)c

% % % Chi-Square Binary Logistic Regression

Anxiety 11.8% 13.9% 11.0% χ2(1)=1.23, p=.268 Wald χ2=3.41, p=.065
Depression 10.2% 16.2% 7.9% χ2(1)=11.89, p=.001 Wald χ2=1.75, p=.185

Covariates in the statistics reported in the far right column are maternal age, gestational age, SES, marital status (married or living with partner vs. not), and parity (0
vs. ≧1). aJob negatively affected includes women who reported loss of job or reduction in pay or reduction in hours. b A Likert scale ranging from 1 (not at all) to 5 (a
great deal) was used to assess level of worry for general COVID-19 worries and pregnancy-specific COVID-19 worries. cA screening threshold of 11 was used for GAD-
7 to identify positive anxiety screens and a threshold of 3 was used on PHQ-2 to identify positive depression screens.
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logistic regressions with the addition of a z-scored total general COVID-
19 worry score and total pregnancy-specific worry score entered at step
2 of the model to assess the association between worries and anxiety/
depression. Interactions between race and each worry score were en-
tered into step 3 of the model to test for differences in how worry
predicted anxiety and depression differentially across race. To evaluate
hypothesis 3 concerning the resilience parameters, we first evaluated
possible race difference in resilience factors using a RM-ANCOVA with
the five resilience factors (self-reliance, emotion regulation, positive
relationships, absence of negative relationships, and perceived neigh-
borhood safety) as the dependent variable and race as a between-sub-
jects factor, with covariates as described above. Hypothesis 3a was
tested using linear regression to test relationships between resilience
factors and reported worries. We included covariates and tested for
moderation by race by including interaction terms between race (3c)
with each of the mean-centered resilience factors. For hypothesis 3b we
used binomial logistic regression to test the relationship between resi-
lience factors and anxiety and depression. As before, we included
covariates and tested for moderation by race (3c) by including inter-
action terms between race and each of the mean-centered resilience
factors.

3. Results

3.1. Exposure risk

COVID-19 risk exposures are reported in Table 2 (also see Table S3).
Hypothesis 1 was generally supported. Black women were more likely
to have their jobs negatively impacted by the pandemic (i.e., job loss or
decreased pay), after controlling for covariates (Table 2; Table S4).
Black women reported knowing more people who had died from
COVID-19 compared to White women, although this difference was no
longer significant after accounting for covariates (Table 2; Table S4).
While White women were more likely to report having experienced
symptoms that they attributed to COVID-19 and know more people who
tested positive than Black women, the former was only significant after
controlling for covariates.

3.2. General and pregnancy worries

Table 2 presents descriptive statistics and race-related differences in
COVID-worries (general and pregnancy-specific) and psychiatric
screeners (anxiety and depression) (Figure 1). Supporting hypothesis
1b, regarding personal impact of COVID-19, after accounting for cov-
ariates, there were race differences in some general COVID-19 worries.
Black women reported more worry about the financial burden of the
pandemic while White women worried more about unknowingly in-
fecting others and about family members getting COVID-19. Black and
White women reported similar rates of worry about currently having,
getting, or dying from COVID-19. For the pregnancy-specific worries
(hypothesis 1c), after accounting for covariates, Black women reported
higher levels of worry about their birth experience, receiving good
prenatal care, and access to food, medication, and baby care items in
the postnatal period. Black and White women reported similar rates of
worry about getting exposed to the COVID-19 virus during prenatal
visits. There were main effects of maternal age and gestational age, with
younger women and women further along in pregnancy reporting more
pregnancy-specific worries (Table S6).

3.3. Anxiety and Depression

Across the full sample, 11.1% met criteria for anxiety and 9.9% met
criteria for depression. Black women were more likely to meet criteria
for depression than White women, though this difference was not sig-
nificant after accounting for covariates (hypothesis 2b,Table 2). No-
tably, applying less conservative screening thresholds, Black women

had significantly higher rates of anxiety and depression after ac-
counting for covariates (see Supplemental Tables S2-S4). Younger
women were more likely to meet criteria for both anxiety and depres-
sion. Women with prior births (parity>0) were more likely to meet
criteria for anxiety and single women were more likely to meet criteria
for depression (Table S7). Women with more general COVID-19 and
pregnancy worries were more likely to meet screening threshold for
anxiety; only pregnancy specific worries predicted depression screening
status. No interactions between worry and race emerged when pre-
dicting anxiety or depression status (hypothesis 2b,Table 3; Table S.8).

3.4. Resilience

First, we examined descriptive statistics for the five resilience fac-
tors (Table S9). Black women reported more self-reliance and better
emotion regulation than White women, controlling for covariates

Figure 1. Psychological Burden of the Pandemic in Pregnant Women by Race
Level of reported worry for general pandemic items (Panel A) and pregnancy-
specific pandemic related worries (panel B) are plotted by race. Panel B shows
rates of anxiety (GAD-7>10) and depression (PHQ-2>2) by race. Significant
Effects are indicated for effects after controlling for SES, maternal age, gesta-
tional age, marital status and parity.

R.E. Gur, et al. Psychiatry Research 293 (2020) 113475

4



(Table S10, Figure 2). White women reported having less hostility in
their close relationships and greater perceived neighborhood safety
than Black women, but these differences were not statistically sig-
nificant after controlling for covariates.
Second, using linear regression models, we tested whether resilience

was related to total general and total pregnancy-specific COVID-19
worries, and whether race moderated these associations. There was
evidence for some differential associations between resilience and
general versus total pregnancy worries (hypothesis 3a). Higher emotion
regulation and greater perceived neighborhood safety were in-
dependently related to fewer general COVID-19 worries (Table 4),
while higher emotion regulation and less hostility in close relationships
were independently related to fewer pregnancy specific worries. Having
higher self-reliance was also related to more pregnancy-specific COVID-
19 worries. None of these associations was moderated by race (hy-
pothesis 3c).
Third, using binary logistic regression models, we tested whether

resilience was related to reduced likelihood of meeting criteria for an-
xiety and depression (hypothesis 3b; Table 4), and whether race

moderated these associations (hypothesis 3c). More self-reliance and
greater emotion-regulation were related to reduced likelihood of
women screening positive for anxiety (Table 4) with no race differences
in any associations (hypothesis 3c). Greater emotion-regulation and less
hostility in close relationships were independently related to reduced
likelihood of pregnant women screening positive for depression (hy-
pothesis 3b). The relationship between screening self-reliance and re-
duced risk for meeting depression criteria was moderated by race
(hypothesis 3c), such that more self-reliance was significantly related to
reduced risk for depression only among White women (B=-.23, p<.01,
OR=.80, 95% CI=.69, .92) but not Black women (B=.04, p=.66,
OR=1.04, 95% CI=.89, 1.21).

4. Discussion

The current study, conducted during the initial height of the COVID-
19 pandemic in the Philadelphia region, examined exposure risk, gen-
eral and pregnancy specific COVID-19 worries, anxiety and depression,
and resilience among a racially diverse sample of pregnant women. To

Table 3
Regression analyses testing whether COVID worries (general and pregnancy-specific) are independently related to anxiety and depression screening status

Positive Anxiety Screening Positive Depression Screening

Wald OR 95% CI Wald OR 95% CI
Step 1 - Covariates
Race 3.41 2.04 .96 4.33 1.75 1.72 .77 3.81
SES 1.96 .83 .63 1.08 .38 .91 .68 1.22
Maternal age 5.72* .93 .88 .99 6.20⁎⁎ .93 .88 .98
Gestational Age 3.12 1.02 1.00 1.05 1.12 .98 .96 1.01
Married/living with partner 1.49 1.53 .77 3.02 10.43⁎⁎⁎ 3.14 1.57 6.28
Parity 5.78* 1.81 1.12 2.93 3.64 1.67 .99 2.82
Step 2- Main effects (Worries)
General COVID-19 Worries 9.81⁎⁎ 1.57 1.18 2.08 .17 1.06 .80 1.40
Pregnancy-Specific COVID-19 Worries 25.23⁎⁎⁎ 2.28 1.65 3.14 17.36⁎⁎⁎ 1.99 1.44 2.76
Step 3 - Interactions with race
General COVID-19 Worries x race 1.67 .69 .40 1.21 .05 .94 .53 1.66
Pregnancy-Specific COVID-19 Worries x race .46 1.29 .62 2.67 .27 .84 .44 1.62

⁎ p ≤ .05,
⁎⁎ p ≤ .01,
⁎⁎⁎ p ≤ .001. A total General COVID-19 Worries score was created by summing the six general worry items; a total Pregnancy-Specific COVID-19 Worries was

created by summing the four pregnancy specific worry items. Significant results are bolded. Race was coded 1=White, 2=Black

Figure 2. Race Differences in Resilience During the Pandemic in Pregnant Women
Footnote: Resilience scores by race. Significance is indicated for effects after controlling for SES, maternal age, gestational age, marital status and parity.
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assess the differential impact of the pandemic on Black women, we
focused on comparisons between Black women and White, non-
Hispanic, women. To limit the burden on participants, we utilized on-
line evaluations that leveraged our previous efforts to establish a brief
Risk and Resilience scale (Moore et al., 2020) and a web-based COVID-
19 assessment of worries, anxiety and depression, as well as resilience
(Barzilay et al., 2020).
We observed both similarities and important differences in the ex-

periences of Black and White pregnant women. Regarding the exposure
related impact of COVID-19, Black women were more likely to report
having their jobs negatively impacted during the pandemic. They also
reported knowing more people who had died from COVID-19. These
findings reflect the well-recognized disproportionate toll of the pan-
demic on the health and economic stability of Black communities in the
US (Cyrus et al., 2020; Kantamneni, 2020; Millett et al., 2020;
Poteat et al., 2020), indicating structural racism (Chambers et al.,
2020).
As hypothesized, race differences were evident in the levels of

general COVID-19 worries reported by pregnant women. Black women
reported worrying more about the financial burden of the pandemic,
currently having COVID-19, and dying from COVID-19, although the
latter two worries were not significant after controlling for covariates.
White women reported more worries about infecting others, family
members getting COVID-19, and themselves getting COVID-19, but the
later worry was not significant after accounting for covariates.
Increased worries about family getting COVID-19 and infecting others
were also noted in a general population survey of predominantly White
participants (Barzilay et al., 2020). Together, these findings suggest
that greater economic burden of the pandemic on Black communities is
a key stressor among Black pregnant women.
For the pregnancy-specific worries during the pandemic, Black

women reported worrying more than White women about having a
good birthing experience, receiving good prenatal care, and access to
food, medication, and baby care items in the post-natal period. All
participants in the study receive their prenatal care and will deliver
within the same institution and both groups reported similar rates of

worry about being exposed to the COVID-19 virus during prenatal
visits. Nevertheless, the persistent race differences we observed with
greater levels of worry reported by Black women, align strongly with
prior reports of racial disparities in health care (Washington et al.,
2008), as well as higher rates of preterm birth, preeclampsia, and ma-
ternal morbidity and mortality among Black women (Grobman et al.,
2018; Menon et al., 2011). Thus, while we cannot compare these
findings directly to birthing experiences of Black women pre-pandemic,
these results are consistent with non-pandemic findings
(McLemore et al., 2018) and the need to address underlying causes of
racial disparity, such as structural racism, on maternal obstetrical and
mental health (Altman et al., 2020; Chan et al., 2020; Niles et al.,
2020).
The anxiety and depression screens indicated that across the whole

sample, 11.1% of women met criteria for anxiety and 9.9% met criteria
for depression. While depression was higher in Black women, this dif-
ference was not significant after accounting for covariates. Notably,
when applying less conservative screening thresholds, Black women
had higher rates of anxiety and depression after accounting for cov-
ariates. These rates of depression and anxiety are generally consistent
with prior reports of anxiety and depression among pregnant women,
which have been related to multiple factors (Biaggi et al., 2016;
Fairbrother et al., 2016; Melville et al., 2010). Thus, our data do not
offer strong support for increased anxiety and depression associated
with COVID-19 in pregnant women. Although a paucity of research has
examined the mental health of pregnant Black women, our findings do
offer some support to mounting evidence of disproportionate rates of
depression and anxiety for Black women during pregnancy as compared
to White women (Melville et al., 2010; Orr et al., 2006; Rich-
Edwards et al., 2006), including reports of higher rates of suicidal
ideation (Zhong et al., 2016; Zhong et al., 2018). Thus, it is imperative
that future studies focus on Black women's experiences of stress, an-
xiety, and depression during pregnancy, and examine how these ex-
periences may impact birth outcomes and the development of offspring.
When examining resilience factors (hypothesis 3), Black women

reported more personal resilience than White women, including higher

Table 4
Regression models testing whether different resilience factors are independently related worries, anxiety and depression and whether associations are moderated by
race

Total general COVID-19 worries Total pregnancy-specific COVID-19
worries

Positive Anxiety Screening

B SE β B SE β Wald OR 95% CI Wald OR 95% CI
Step 1 - Covariates
Race .37 .62 .03 1.62⁎⁎⁎ .44 .19 .27 .80 .35 1.85 .00 .99 .42 2.37
SES .51* .25 .10 .06 .18 .02 .46 .89 .64 1.25 .20 .92 .64 1.32
Maternal age -.06 .05 -.05 -.11⁎⁎ .03 -.14 6.32* .92 .87 .98 6.75⁎⁎⁎ .92 .86 .98
Gestational Age -.001 .02 -.001 .04⁎⁎ .02 .09 2.23 1.02 .99 1.05 3.53 .97 .94 1.00
Married/living with partner -.28 .57 -.02 -.20 .40 -.02 .12 .88 .41 1.88 6.70* .37 .17 .78
Parity -.34 .40 -.03 .13 .28 .02 4.43⁎⁎ .56 .33 .96 1.60 .69 .39 1.23
Step 2- Main effects (resilience factors)
Self-reliance .09 .07 .05 .11* .05 .08 4.92* .91 .83 .99 3.83 .91 .83 1.00
Emotion regulation -.40⁎⁎⁎ .05 -.31 -.28⁎⁎⁎ .04 -.29 54.03⁎⁎⁎ .79 .74 .84 43.73⁎⁎⁎ .80 .75 .86
Supportive relationships .00 .07 -.002 -.01 .05 -.004 .95 1.05 .95 1.15 .45 1.04 .94 1.15
Non-Hostile relationships -.13 .08 -.06 -.15⁎⁎ .05 -.09 1.26 .95 .86 1.04 7.37⁎⁎ .87 .79 .96
Perceived neighborhood safety -.12* .06 -.09 -.03 .04 -.03 1.85 .95 .87 1.03 .10 .99 .90 1.08
Step 3 - Interactions with race
Self-reliance x race .02 .15 .01 -.001 .11 .00 3.72 1.21 1.00 1.47 5.18* 1.26 1.03 1.54
Emotion regulation x race -.18 .10 -.08 .08 .07 .05 .80 .94 .83 1.08 1.73 .91 .80 1.05
Supportive relationships x

race
-.29 .15 -.09 -.06 .11 -.03 .38 .94 .78 1.14 .90 1.11 .90 1.36

Non-hostile relationships x
race

-.25 .16 -.07 -.06 .12 -.02 .26 1.06 .86 1.30 .24 1.05 .86 1.29

Neighborhood safety x race -.01 .11 -.004 -.08 .08 -.04 3.01 .87 .74 1.02 1.37 .91 .77 1.07

B=Unstandardized beta coefficients; SE=Standard error; β=Standardized beta; OR=odds ratio; CI=confidence interval; Race was coded 1=White, 2=Black
⁎ p ≤ .05,
⁎⁎ p ≤ .01,
⁎⁎⁎ p ≤ .001.
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levels of self-reliance and emotion regulation. In contrast, White
women reported more environment related resilience factors, with less
hostile close relationships and greater perceived neighborhood safety,
but these differences were not statistically significant after controlling
for covariates. Across the sample, there were differential associations
between resilience and COVID-19 worries. Greater emotion regulation
and greater perceived neighborhood safety were both independently
related to fewer general COVID-19 worries, while higher emotion reg-
ulation and fewer hostile relationships were independently related to
fewer pregnancy specific COVID-19 worries. Importantly, this pattern
of results did not differ by race. That is, both Black and White pregnant
women with more resilience in the domains of emotion regulation and
fewer negative relationships reported fewer COVID-19 worries.
Consistent with hypothesis 3b, greater self-reliance and higher le-

vels of emotion regulation were also both related to reduced likelihood
that women would screen positive for anxiety, again with no race dif-
ferences noted. Higher levels of emotion regulation and having fewer
hostile relationships were independently related to reduced likelihood
of women screening positive for depression. However, as hypothesized
(3c), the relationship between self-reliance and reduced risk for
meeting depression criteria was moderated by race, such that more self-
reliance was related to reduced risk for depression only among White
women, but not Black women. This constellation of results suggests that
even though Black women exhibited higher rates of self-reliance and
emotion regulation than White women, this personal resilience was not
sufficient to buffer risk for depression (Sumbul et al., 2020). These
findings may be due to the disproportionate effects of the pandemic on
Black women relative to White women (e.g., financial burdens). No-
tably, Liu et al., (2020) reported in a sample of young adults assessed
online during the pandemic, that individual resilience was associated
with lower levels of depression and anxiety symptoms, but not PTSD.
These findings obtained early in the pandemic align with the hypothesis
that resilience can buffer effects of traumatic events, although we did
not examine PTSD and our sample reported much lower levels of an-
xiety and depression and differed racially and in pregnancy status.
There are several limitations to this study. First, the survey was

necessarily brief to limit participant burden. Thus, other salient con-
comitants of the pandemic (e.g., social isolation, family responsibilities)
and their effects on mental health were not assessed. Second, the
women who were not included in the study differed from those who
participated. Black women were less likely to take part or be reached
for the study. Several factors may have contributed to the differential
participation, including job requirements, family caregiving responsi-
bilities, internet availability, and lower levels of trust in the medical
establishment (Sankaré et al., 2015; Sheppard, 2004). Notably, all of
the women we attempted to contact for study participation had enrolled
with our medical center's online portal, indicating that they did at one
time have internet/data access but may not be interested for other
reasons. Third, the small number of women from other racial/ethnic
groups (e.g., Latino, Pacific Islanders) precluded further analyses re-
presenting these participants. Fourth, we lacked comparison non-
pregnant groups who were sociodemographically balanced to the
pregnant groups. Finally, the cross-sectional design precludes strong
conclusions about cause and effect. Notably, building upon ongoing
collaborations between the Penn-CHOP Lifespan Brain Institute and the
Maternal and Child Health Research Center at Penn Medicine, we have
permission to follow this sample and their offspring to help link COVID-
19 related stressors to the mental health outcomes in mothers, and to
newborn development.
In sum, this study further highlights the significant racial disparities

in the impact of the COVID-19 pandemic and the experience of health
care that affects the well-being of pregnant women, particularly preg-
nant Black women. These effects have critical implications for fetal and
child development. Future studies are warranted to further characterize
the scope and nature of intergenerational sequalae across and within
racial groups and to specifically address how inequities in health care,

structural racism, and neighborhood factors contribute to maternal and
child health.
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